The real reducing sugar-free extracts and the calculated extracts of wines vary significantly with fermentation temperature within the range of l2°-2l°C. Relevant compositional changes are shown and discussed. The three yeasts used did not cause any significant difference in the calculated extracts. The conclusions were that any critical assessment of wine or juice amelioration based only on these forumulas would be subject to criticism.
Rebelein's short form calculated extract (Rebelein, 1971 ): CE= 0.92NE-0.9T-0.05E Gilbert's long form calculated extract (Gilbert, 1976 The purpose of this experiment was to ferment a grape juice of known purity and variety in order to determine if yeast species or temperature of fermentation affected the composition and the calculation of the extracts. Previously, Hannemann and Radler (1980) indicated that different species or strains of yeast caused very significant changes in the calculated residual extracts.
MATERIALS AND METHODS
Grapes and juice: Chenin blanc grapes were picked at mid-season from the Oakville vineyard of the University of California. They were at 22.5° Brix, 8.5 g/€ total acidity (as tartaric acid) with a pH of 3.35 and were crushed and pressed in a hydraulic basket press. The juice obtained would be equivalent to commercial free run juice. Approximately 600 litres of juice were collected. Sixty mg/€ of sulphur dioxide was added and mixed in. The juice was settled at 15°C overnight with added pectinase, and racked the following morning into three containers, each holding 150 litres. Yeast: Dry commercial yeast was used to inoculate the juices. The source of yeast was fresh samples from Universal Yeast Co. The three yeasts used were Montrachet (Saccharomyces cerevisiae), California Champagne (Saccharomyces bayanus) and Flor (Saccharomyces fermentati). These yeasts were rehydrated in 40°C water and then added to the respective containers. Each container received sufficient yeast culture to bring the viable cell count to about 10 6 cells/me. Two hundred mg/€ of diatomaceous earth was also added. Temperature: Three fermentation temperatures were selected for the experiment: l2°C, l6°C, and 21°C. This variation is not great, but covers the general range now used in California to ferment white juice. From previous work (Ough and Amerine, 1966 , 1967 and Ough et al., 1969 , 1972 , it has been well documented that fermentation temperature affects the wine composition over these ranges.
Experimental design: The contents of the filled containers, with the individual yeast suspended in them, were each divided into 15 containers. Five of each were placed into each of the three temperature controlled rooms. Each of the five replicate samples was tested for 0 Brix changes during fermentation. When the fermentations were complete (or as nearly so as they would go), they were racked several times and placed into a -2°C room and allowed to stabilize for about two months, then carefully filtered into full containers and analysed.
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Changes in non-volatile compounds and extracts of wines Analytical methods: The methods mainly used were 1.4 5 those of Amerine and Ough (1980) . The dried extract was done by drying under vacuum at 70°C until constant weight was achieved. The individual organic acids, except malic, were measured by the HPLC system described by Heymann (1980) . The malic acid was measured enzymatically because of interferences in the HPLC system.
RESULTS AND DISCUSSION
The acid components are presented in Table 2 , along with their statistical significance. The three yeasts caused significantly different results with all the acid components measured except citric and tartaric acids. However, the Champagne yeast replicates at 21°C fermentation temperature had started to undergo malolactic fermentation prior to getting them into the -2°C room. If the 21°C Champagne samples are excluded from the results then the malic and lactic acid values are not significantly different. The same also holds for the pH and titratable acidity data. It seems that the two main factors which these yeasts affect are succinic and acetic acids. Montrachet definitely produced more succinic and less acetic acids in these tests than did the other two yeasts.
Looking at the temperature effects, the ones that were not biased by the partial malolactic fermentation of the Champagne at 21°C were citric, tartaric, succinic and acetic acids. There was a decline in the citric and tartaric acids with increasing fermentation temperature and an increase in succinic acid. The acetic acid levels were not significantly different. The titratable acidity, pH, malic and lactic acids were all affected by the partial malolactic fermentation of the Champagne yeast samples at 21°C.
Both with the Montrachet and Flor samples and the 12°C and l6°C samples, there were no significant differences other than those already identified -that is, succinic and acetic for the yeast, tartrate and succinic for temperature effects. The interaction data of yeast with temperature are shown in Figure 1 . The Montrachet's succinic production is more enhanced by increase in temperature than that of the other two yeasts. Some of the major fermentation products are given in Table 3 
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evenly. Therefore, the ethanol decreases with tempera-19 ture increases could be accepted. Other analyses concerned with the extract are given in Table 4 . The reducing sugar is significantly different for the Champagne yeast as this yeast failed to ferment to dryness. This occurred at all temperatures. The potassium values were greatest for Montrachet and the least for the Flor samples. Proline was used to the greatest extent by the Montrachet, about 80 mglf less remaining than for the other two yeasts. Champagne yeast absorbed less phenols from the juice than did the other two yeasts. No significant differences were noted for the ash or alkalinity of the ash. The effects of tern- perature were noted in only two instances. The potassium was lower for the l2°C samples and the proline lower for the 21°C samples. There were some significant interactions in these comparisons. The Flor yeast samples showed a definite effect of temperature on the potassium absorption where the others did not ( Figure  3 ). Proline data graphed (Figure 4 ), for temperature effects on the individual yeasts indicate the ability for Montrachet yeast to assimilate more proline than the other two yeasts. 
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Changes in non-volatile compounds and extracts of wines Table 5 gives the extract data, real and calculated by four formulas. The weighed extract was done on composite pooled samples of the replications of each yeast at each temperature. The overall value for the driedweighed extract was 20.23 g/€ and the average value for the hydrometer extract was 21.98 g/€. This is close to average values reported previously (Ough et al., 1969) . With the dried-weighed extract, it is difficult to get consistent results. The calculations, therefore, were done using the hydrometer extract. The non-reducing extract showed a significantly lower value for the Champagne yeast. None of the calculated extracts was significantly different for the various yeasts. The temperature caused a significant increase in the non-reducing extract at 21°C. This was also seen in three of the four calculated extracts. All the calculated extracts and the real non-reducing sugar extracts are lower at the lower temperatures. This certainly would be expected for the calculated extracts, mainly because of the indicated loss in ethanol and titratable acidity with increasing temperature. 
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